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(54) [TITLE OF THE INVENTION] 

EXTERNAL DRUG [PREPARATION] THAT INCLUDES AMIDE DERIVATIVE WHICH INDUCES 
INTERFERON 

(57) [ABSTRACT] 
[SUBJECTS] 

To offer an external drug that includes new amide derivative that is useful as a treatment agent for atopic 
dermatitis and the like. 

[MEASURES OF SOLUTION] 

An external drug comprising amide derivative that is shown with chemical formula I below, its acid added 
salt that can be medicinally tolerated, dissolution and absorption promoter, and a base. 

[CHEMICAL FORMULA I] 

R,«,N- (Ciy e - CUh-CCHj) i ~(Y) j-(CHj)k-Q) I - (CHp n -C0HH- (CH^) n-H-{ 

(I> OkX 



HH, 



(In above formula, Rl and R2 show lower alkyl group and the like; X and Y are each independent and 
show oxygen atom, NR4, or CR5 and the like (R4 and R5 are each independent, and show hydrogen or 
aromatic ring and the like); and Z shows aromatic ring or complex ring; and R3 shows hydrogen, or lower 
alkoxy group and the like; g, i, k are each independent, and show 0-6 integers; and hj, and 1 are each 
independent and show 0 or 1 integers; and m shows 0~ 5 integers; and n shows 2~ 12 integers.) 
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(71) 'Applicant 000109543 

Terumo Kabushiki Kaisha [Japanese Company or Corporation] 
44-1, 2-chome, Hangatani, Shibuya-ku, Tokyo 

(72) Inventor 
Takao IIZUKA 

c/o Terumo Kabushiki Kaisha 

1500-banchi, Inokuchi, Nakai-cho, Ashikagajo -gun, Kanagawa-ken 

(72) Inventor 

Ryoichi NANBA 
same as the above 

(72) Inventor 

Eiji WATANABE 
same as the above 

(72) Inventor 

Mieko UEDA 
same as the above 

[Amendments: There are no amendments attached to this patent] 

[note: All names, addresses, company names and brand names are translated in the most common manner. 
Japanese language does not have singular or plural words unless otherwise specified with numeral prefix or* 
general form of plurality suffix. Translator's note] 
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[CLAIMS] 
[CLAIM ITEM 1] 

An external drug comprising amide derivative shown with chemical formula I below, its acid added salt 
that is medicinally tolerated , dissolution and absorption promoter, and base. 

[CHEMICAL FORMULA I] 



(In above formula, Rl and R2 show alkyl group of which carbon 1 through 6 may be branched; and Rl and 
R2 may become as one to form a ring. In addition, it is all right when either Rl or R2 may become one 
with X, Y, or optional atom in a methylene chain to form a ring. X and Y are each independent, and shows 
oxygen atom, S(0) p (p shows 0 to 2 integers), NR4 CR5-CR6, or phenylene group that may be substituted 
with CR7R8. At this time, Rl, R5, R6, R7 and R8 are each independent, and show hydrogen atom, lower 
alkyl group, hydroxy! group, lower alkoxy group, amino group, mono or di lower alkyl substituted amino 
group, carboxyl group, lower alkoxy carbonyl group, or aromatic ring group that may be substituted, or 
complex ring group that may be substituted. Z shows aromatic ring or complex ring; and it may include 
substituent such as lower alkyl group, hydroxyl group, lower alkoxy group, or halogen. R3 shows 
hydrogen atom, phenyl group that may be substituted, lower alkyl group (it may be substituted with phenyl 
group, phenoxy group, benzyloxy group, lower alkoxy group, amino group, mono or di lower alkyl 
substituted amino group, carboxyl group, or lower alkoxy carbonyl group), g, i and k are each 
independent, and show 0 to 6 integers; and h, j and I are each independent, and show 0 to 6 integers; and m 
shows 0 to 5 integers; and n shows 2 to 12 integers.) 

[CLAIM ITEM 2] 

The external drug according to the claim item 1, wherein content of amide derivative and its acid added 
salt that can be medicinally tolerated described in the claim item 1 is 0.001 ~ 10% (w/w). 

[CLAIM ITEM 3] 

The external drug according to the claim item 1 or 2, wherein dissolution and absorption promoter that 
can dissolve said amide derivative and its acid added salt that can be medicinally tolerated is of at the least 
one type selected from alcohols (ethanol, ethylene glycol, propylene glycol, l,3buttane diol, glycerol and 
the like) and/or higher fatty acid (isostearic acid, or oleic acid and the like) and/or dissolution and 
absorption promoter of which organic number being 30 - 1000, inorganic number being 50 -1000 on the 
organic conceptual diagram defined in this patent, and ratio of inorganic number against organic number 
being within a range of 0.5 - 2.0 . 

[CLAIM ITEM 4] 

The external drug according to the claim item 1-3, wherein content of dissolution and absorption 
promoter within said external drug being 0.1 ~ 70% (w/w). 

[DETAILED EXPLANATION OF THE INVENTION] 
[0001] 

[TECHNICAL FIELDS OF THIS INVENTION] 

This invention relates to the external drug that includes new amide derivative that is useful as a treatment 
agent for atopic dermatitis and the like by inducing interferon forcefully to control skin eosinophile 
infiltration reaction . 



MiN- (OH,) e - 00 h - (OH,) i - (Y) j - (CH,) k- (Z) I - (CH t )n-C0HH— (CH,) n-H 



(!) 
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[0001] 

[PRIOR ART] 

E eneralLTi°ff L° idS " '"'T' f anti - histamines or anti-allergic agents have been basically and 
generally appl.ed for treatments of atop.c dermatitis; and besides these methods, desensitization treatment 

STENTS T ent (fl6aS ' f0 ° dS)> PUVA (irradi3ti0n 0f S0,arene [transliteration]-long waveS 
UV rays) or bactenal vaccmat.on treatment method has been attempted for treatment of atopic dermaS 
However, none of these methods have been regarded as the definitive measure; and in particular d eTp * of 
rts good efficacy, the steroid external preparation presents side-reactions through long term use such as 
atrophy of sk,n, expans.on of capillary vessels, flush and redness or petechia, or easy infecti™. 

[0003] 

m ^h a nu eCti0n ° f at0pic u dermatitis treatment is recently moving toward cytokine treatment with new 
mechan sm away from the steroid (make reference to Hidemi NAKAGAWA: Clinical Immunology 
5 7L f 2, ,995: I" 0 " 0 K0BAYASHI « ■«■: Clinical Immunology, 27[supple 1%%3% t 
throuth Z ' g H Str ° n§ * COry ap ? Hed t0 * e at °P ic dermatitis P atients - inflammation is triggered 
^SLX P i r " d,fferent,ation ' Propagation, or infiltration of inflammatory cells su?h as 
thT^-ln I ° f kT"! l Pr ° dUCti0n ° f Cyt ° kine SUch 35 ^leukin-4 or interleukL of Tn2 celk 
domiirS, y ^ U uJf lanCed St3te ° f ™ hC,peS Ce " mi ™ hef P« ce »' *at is to say, a state of 
dom nant Th2 cells. When anugen is administered to an infected human skin, it generally reaches 
maxunum level unmed.ately after such administration and after 4 ~ 8 hours of administration to oresen 
sk.nreact.on that prolongs 24 ~ 48 hours. The former case is referred to as an eSp^uTrSSon 

nT b S ted A y l8 K" SW0,,en Ce " S) 3nd latter Case is referred * « * delayed-typeXrgTc reacuo In 
particular, ,t has been pomted that that the delayed-type reaction to show a close relationshrwift 

EL b r u 0f f a,,er§iC diSCaSe th3t inC ' UdeS -*"»• Althou S h mechanism of delayed ^ reason 
has been unknown for quite some time, current thoughts include time-delayed phase in iZe allerric 

Si C T bUted ,gE " SWO ," en CeUS ' ** U t0 *>' 3 late P hase reacti °n of the typeTal.e gy to 

^T^ROSA^^ r in ° Ph . i,e ^ by d ° minant 111 he 'P Cr " 11S referenS to 

a „H ™ k , ,t f' Ca ' Immunol ogy. 27 (5). 564-574, 1995). The balance of Thl helper cells 

and X? ce.r a h * rcg r U ' ated * 'T^ and i"** 6 ™ P romotes differentiation of Ao ce 

In! t H f a ref T' USC ° f imerfer ° n ( ^ mat corrects dominance of Th2 cells has been 

attempted for the treatment of atopic dermatitis. 

[0004] 

^SUStS? 2™ Str ! am ! ° f j nterferon treatment methods, ^ '"eludes subcutaneous injection of 
ecombmant mterferon a (make reference to Paulkkonen K. et. Al, Act a, Derm. Venereol. 73 141-142 

1993) or mterferon y (make reference to Hanifin, J.M.: J. Am. Dermatol. 28, 189-197, 1995 N shioka K 
osmthJe m er S^H 22(3 l; 18M85 ' i"*' 0n skin Woms Td Ved c on of 

Sth 

[0005] 

Although several issues remain in the interferon itself, when mterferon inductive agent of low molecular 

SevLT S,de - rea « ,ons ) h u eld ^ ^ external drug of steroid and interferon injection drug remains S 
^irrrr n(k , Wh J Ch ,ndUCC interfer ° n " ^ ^ For "stance, as 1-sub Zon 1H 
2 to 4 *, C qUm ° " i 3 ™"' SCVeral agentS repreSented With anti - viral ^ts such as 1-isobutyl-lH- 
un.da Z o[4,5-c] qu .nol,ne-4-am.ne (Imiquimodo [transliteration]) have been known (make reference to 

fSSSS. ' P3tentS 46893381 469834; 49296241 EUr0pean 38t6 3 "td USA 
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[0006] 

The interferon induction activity of these on men remains low, and in addition, eosinophile infiltration 
controlling action is not described. And therefore, the external drug that includes compound showing high 
interferon induction activity and controls infiltration of eosinophile at local regions of skin has been 
desired. 

[0007] 

[SUBJECTS SOLVED BY THIS INVENTION] 

And therefore, this invention offers an external drug that includes new compound that is effective against 
atopic dermatitis and the like by having eosinophile infiltration controlling action by strong interferon 
induction activity and shows excellent absorbing action through skin. 

[0008] 

[MEASURES USED TO SOLVE THE SUBJECTS] 

This invention that solves above-explained subjects are further explained below. 
[0009] 

The compound that is included in this invention's external drug include amide derivative shown with 
chemical formula I below and its acid added salt that is medicinally tolerated to offer an external drug that 
includes dissolution and absorption promoter at sufficient quantity at the least to allow display of these 
effects. 

[0010] 

[CHEMICAL FORMULA 2] 




[0011] 

(In above formula I, Rl and R2 show alkyi group of which 1 through 6 number of carbon atoms may be 
branched; and Rl and R2 may become one to form a ring. In addition, either Rl or R2 may become one 
with X, Y, or optional atom within a methylene chain to form a ring. 

[0012] 

X and Y are each independent, and show oxygen atom S(0) p (p shows 0 to 2 integer), NR1, CR5=CR6, 
CR7R8, or phenylene group that can be substituted. At this time, R4, R5, R6, R7, and R8 are each 
independent, and show hydrogen atom, lower alkyl group, hydroxyl group, lower alkoxy group, amino 
group, mono or di lower alkyl substituted amino group, carboxyl group, lower alkoxy carbonyl group, 
aromatic ring group that may be substituted, or complex ring group that may be substituted. 

[0013] 

Z shows aromatic ring or complex ring; and it may have substituent such as lower alkyi group, hydroxyl 
group, lower alkoxy group, or halogen. 

[0014] 

R3 shows hydrogen atom, phenyl group that may be substituted, or lower alkyl group (it may be 
substituted with phenyl group, phenoxy group, benzyloxy group, lower alkoxy group, amino group, mono 
or di lower alkyl substituted amino group, carboxyl group, or lower alkoxy carbonyl group). 
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[001-5] 

The g, i , and k are each independent , and show 0 to 6 integer; and hj and 1 are each independent and 
show 0 to 1 integer; and m shows 0 to 5 integer; and n shows 2 to 12 integer. ) 

As for the acid added salt that can be medicinally tolerated by amide derivative, salts such as 
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, acetic acid, lactic acid 
maleic acid, fumanc acid, citric acid, malic acid, tartaric acid, oxalic acid, methane sulfonate or p- 
toluene sulfonate and the like may be mentioned; and they may be adjusted by ordinary methods. 

[0016] 

Many of amide derivatives shown in the chemical formula I have asymmetric carbons within molecules 
and are racemic mixtures; however, each optical activity may be isolated to be used throueh ootical 
resolution or asymmetric synthesis and the like. 

[0017] 

[IMPLEMENTATION FORMAT OFTHIS INVENTION] 

The amide derivative shown with chemical formula I and its medicinally tolerable acid added salt (this 
will be hereafter referred to as acid added salt) of this invention may be administered as a treatment aeent 
against atopic dermatitis. s 

[0018] 

Dosage form of said external drug may include ointment, cream, lotion, gel, patch, or spray and the like 
It is possible to use additives which can be tolerated medicinally or drag preparation during adjustment' 
As said additives, vehicles, binder, lubricant, disintegration, dilutant, flavoring, coloring agents, dissolution 
agent suspension agents, emulsifiers, preservatives, buffer agents, isotonicity, ointment base, oil, auxiliary' 
dissolution agent, absorption promoter, adhesive agent, or aerosol and the like may be mentioned. 

[0019] 

The amide derivative shown in the chemical formula I and its acid added salt show a controlling action 
against eosinophil infiltration; and therefore, these actions also suggest their efficacy against other 
diseases, for instance, allergic rhinitis, urticaria, pemphigoid, eosionophilic pustular foliculitis, or asthma 
In addition, because it induces interferon a, y strongly, it is also useful for various cancerous diseases such 
as multiple myeloma, cancer of kidney, malignant tumor of skin, cancer of bladder, hairy cell leukemia or 
chronic bone marrow leukemia and the like, and chronic arthritis as well. In addition, this is applicable 
against vanous viral diseases such as B-type, C-type chronic active hepatitis, simple herpes keratitis, 
vaginal (penal) warts, pointed condyloma or wart, herpes zoster, or AIDS and the like. 

[0020] 

The most preferred compound which belong to the chemical formula I may be shown with a formula 
below. 



[0021] 

btnza^de™^ 1 ""^ Cth ° Xy] phe " yl methyI} 
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[0022] 

[CHEMICAL FORMULA 3] 




[0023] 

This is hereafter abbreviated as compound (II). 
[0024] 

This compound may be , for instance, synthesized in the manner explained below. 
[0025] 

0.44g (1.47 mmo!) of a-(2-dimethyl amino ethoxy)-a-phenyl-P-toluic acid is suspended in 10 ml of 
chloroform; and 0.21 ml (2.94 mmol) of thionyl chloride is added, and this is heated and refluxed for 2.5 
hours. Reaction solution is condensed under reduced pressure to synthesize crude product of acid chloride; 
and then, 0.38 g (1.47 mmol) of l-(4-amino butyl)lH-imidazo[4,5-c]quinoline-4-amine is dissolved in 
mixed solvent of ethano) 22 ml and water 15 ml; and 1.47 ml of lN-sodium hydroxide aqueous solution is 
added, and then, 5 ml of suspended solution of chloroform of acid chloride given by chilling with ice is 
added, and this is stirred for 20 minutes. Reaction solution is poured into sodium hydrogen carbonate, and! 
this is extracted with chloroform, and furthermore, with a mixture solution with chloroform methanol (10: 1 
(v/v), and organic layer is dried to hold and remove solvent; and residues are refined with alumina column 
chromatography (chloroform: methanol = 200:1 ~ 30:1 (v/v)). Lastly, it is filtered and collected through 
tertulation [transliteration] with ether to give slightly orange and white color powder (mp: 110-1 14°C) of 
the compound (II) 0.44 g(0.820 mmol). 

[0026] 

The amide derivative shown in the chemical formula I and its acid added salt may be used so it would be 
0.001 ~ 10%, or more preferably, 0.04 -1% within a base of external preparation (ointment, cream, lotion, 
gel). 

[0027] 

According to this invention, when external preparation is prepared by using amide derivative shown in the 
chemical formula I and its acid added salt, it is first dissolved in dissolution and absorption promoter and 
is used. The dissolution and absorption promoter of this invention dissolve said compound at such 
concentration of at the least 0.01%; and in addition, it allows absorption of amide derivative shown in the 
chemical formula I and its acid added salt which are prepared as external drug through skin. In other 
words, it is capable of providing dissolution capacity as well as absorption capacity to amide derivative 
shown in the chemical formula I and its acid added salt. 

[0028] 

Furthermore, scope of this invention's dissolution and absorption promoter includes the ones which may 
have only either dissolution capacity or absorption capacity as well. 

[0029] 

After various studies conducted on the base which satisfy above-explained two conditions, following 
examples may be mentioned as dissolution and absorption promoters: 
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[0030] 



ALCOHOLS (ethanol, 1,3-butane diol, or glycerol and the like) 

2. HIGHER FATTY ACIDS( isostearate, or oleic acid and the like) 

3. DISSOLUTION AND ABSORPTION PROMOTERS SHOWING organic number of 30 ~ 1000 and 
inorganic number of 50-1000 based on organic conceptual diagram, and ratio of inorganic number 
based on organic number being within a range of 0.5 - 2.0 of which examples include lower alkylene 
carbomc acid (propylene carbonate, or ethylene carbonate and the like): surfactants (sorbitan 
monolaurate (SP-20), sorbitan monostearate (SP-60), or DMSO and the like; monoglyceride (glycerol 
monostearate (MGS)), glycerol mono oleate; and crotamiton . 

[0031] 

4. mixtures of these. 



According to the specification, the term organic conceptual diagram refers to plotting which are taken in 
following manner: base of all organic compounds is set as methane (CII4), and other compounds are all 
regarded as derivatives of methane to establish set numeral values on number of carbon atoms, substituent 
metamorphosis part, and rings to seek organic number and inorganic number by adding the scores to plot 
this number on x axis for the organic number and y axis for the inorganic number. 

[0032] 

This organic conceptual diagram was created by Mr. Kan [transliteration] FUJITA; and its details are 
explained ,n KUMAMOTO PHARMACEUTICAL BULLETIN vol. 1, 1 to 16 pages (1954), Domain of 
Chemistry, vol. 11, No. 10, 719 to 725 pages (1957), Fragrance Journal vol. 34, 97 to 111 page (1979) 
Fragrance Journal vol. 50, 79 to 82 pages (1981). 

[0033] 

And therefore, organic conceptual diagram of each compound may be readily sought by using the method 
described in above-explained references. 

[0034] 

Dissolution and absorption promoter used in the compound (II) and its organic number and inorganic 
number are shown in the Table 1 . 

[0035] 
[TABLE 1] 

Organic number and inorganic number of dissolution and absorption promoter showing high solubility to 
the compound (II) and ratio of inorganic number based on organic number 

compound organic number inorganic number inorganic number/organic number 
compound (II) 630 597 095 



dissolution & organic number 

absorption 

promoters 

crotamiton 250 

propylene carbonate 80 

MGS 420 

MGO 420 

DMSO 80 

SP-20 360 

SP-60 480 



inorganic number inorganic number/organic number 



152 
90 
260 
262 
140 
445 
445 



0.61 
1.13 
0.62 
0.62 
1.75 
1.24 
0.93 
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[0036] 

On the one hand, when using such dissolution base , for instance, as cetyl lactate, diethyl sebacate olive 
oil, or coconut oil (migliol [transliteration] 812) and the like which are used in general of which organic 
number and inorganic number being out of scope from those explained above on the compound (II) they 
show a very poor solubility and are not suited as dissolution and absorption promoters. 

[0037] 

Organic number and inorganic number of these are shown in the Table 2. 
[0038] 

[TABLE 2] Organic number and inorganic number of dissolution base that shows difficult dissolution 
against compound (II), and ratio of inorganic number based on organic number 

compound organic number inorganic number inorganic number/organic number 

compound (II) 630 597 0.95 

dissolution & absorption organic number inorganic number inorganic number/organic number 
promoters 

cetyl lactate 380 160 

diethyl sebacate 280 120 

olive oil H40 ig 6 

migliol 812 780 180 



0.42 
0.42 
0.16 
0.23 



[0039] 

According to this invention, a solution (includes dissolution and absorbing promoter) that includes amide 
derivative shown with the chemical formula I and its acid added salt is prepared as a drug by using a base 
for external drug and by already known measures in this field. As for the base, oil and fat base (white 
Vaseline, liquid paraffin, bleached honey wax, or caster oil and the like) may be mentioned. It is 
recommended to use these with appropriate combination. 

[0040] 

The external drag of this invention may include following in addition to above-explained base- other 
additives which may be used for external preparation such as perfume, coloring agent, absorption promoter 
such as higher alkenic acid, , or drugs effective against other skin disease. 

[0041] 

According to one view point of this invention, it offers manufacturing method of ointment by obtaining 
an external drag by dissolving amide derivative shown with the chemical formula I and its acid added salt 
in dissolution and absorption promoter, and by mixing thus given solution and base to give a mixture by 
stimng or heating and stirring, and then, by cooling this to give said external drug . 

[0042] 

According to this method, it is all right to optionally add either the same or varied quantity of dissolution 
and absorption promoter used for the solution of more than one types of additives and amide derivative 
shown with chemical formula I and its acid added salt at the same time as the base. 

[0043] 

Furthermore, according to this invention's external drug , the amide derivative shown with the chemical 
formula I and its acid added salt may remain partially as crystals in some cases; and this case is also 
included in the scope of this invention. 
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[0044] 

The external drug of this invention may be used by coating 1 - 6 times /day to the affected region of the 



[0045] 

[EXAMPLES] 
EXAMPLE 1 



^compound (II) ointment by this invention was adjusted by using components and method explained 



[0046] 



A? d T i ° WaS i ea ! ed *** diSS ° lved in 25 * of sorbitan "onolaurate (SP-20) at 80°C (solution 
wL 22 f ! addCd t0 708 ° f WhitC VaSeIine *- was hea *d and d ssolved at 80°C an ( this 

was stored for 10 mmutes, and then, it was mixed while was cooled to room temperature 

[0047] 

EXAMPLE 2 

^compound (II) ointment by this invention was adjusted by using components and method explained 
[0048] 

A 1 -! 8 £iH°Tr d ?° ^ i!f? d and diSS0 ' Ved in 10 8 of sorbitan monolaurate (SP-20) at 80«C (solution 

wL stfrrt t Tn T ! u° 89 8 ° f Whit£ VaSCline *» was heated «< dissolved at 80«C; and ite 
was stirred for 10 mmutes, and then, it was mixed while was cooled to room temperature. 

[0049] 

EXAMPLE 3 

be°iow. COmP ° Und ° intmem ^ * iS inVemi ° n W3S adjuSted b > usin 8 components and method explained 
[0050] 

A°; 2 L°iI f ?nZ 0Un l {II) Wa i J h ! atCd and diSS °' Ved in 10 8 of sorbitan ™nolaurate (SP-20) at 80'C (solution 

was 2£j£ mmJuI H 10 ^ r hitC VaSdine 11,31 WaS heated and dissolved at 80'C; and T 
was stirred for 1 0 minutes, and was rmxed while was cooled to room temperature. 

[0051] 

EXAMPLE 4 

^ZZZ™* 0imment ^ ** mVmti<m W3S 3djUSted * -^-ts and method 
[0052] 

r^^TT"! (I0 ^ hCated and disS0lved i" 10 g of sorbitan monolaurate (SP-20) at 80° 

mtFZft- A ^ added t0 8996 8 ° f white Vase,ine ™ ^ated and dissolved at 

80 C, and th,s was stured for 10 minutes, and then, it was mixed while was cooled to room'empe^ e 
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[OOSJ] 

EXAMPLE 5 

explained ^ ^ adjUSted by USing com P onents me thod 

[0054] x 
uTs™*^ c ° m P° und was he *ed and dissolved in 10 g of sorbitan monolaurate (SP-20) at 80°C 
d s o led at Rn-r U ° n *i , WaS add6d t0 89 " 2 g of white Vaseline that w « heated and 

temperate ^ f ° f 10 minU,eS ' md il was mixed while was c °<»ed » room 

[0055] 

EXCAMPLE 6 

J/o .compound (II) ointment by this invention was adjusted by using components and method explained 
[0056] 

1 g of compound (II) was heated and dissolved in 10 g of sorbitan monostearate (SP-60) at 80»C (solution 
A)_ Said solution A was added to 5 g of polyoxy ethylene (10) cured caster oil (this will be hereafter 
abbre v.ated as HCO-10) and 84g of white Vaseline which were heated and dissolved at 80»C; and then ml 
was stured for 10 minutes, and it was mixed while was cooled to room temperature. 

[0057] 
• EXAMPLE 8 

belo°w COmPOUnd 0intment ^ thiS inVCnti0n W3S adjUStCd by USing com P° nents and method explained 
[0058] 

Ig °f compound (") was heated and dissolved in 10 g of glycerol monostearate (MGS) at 80°C (solution 

£ LveH S , 0l R Tr A ru added 105 g ° f HCO ' 10 ind 84g 0f white Vaseline whic " -ere heated Z 
dissolved at 80«C; and th.s was stured for 10 minutes, and it was mixed while was cooled to room 
temperature. 

[0059] 

EXAMPLE 9 

below 0mPOUnd ° mmeM ^ * iS inVenti ° n W3S adjUSted by USing com P° nents method explained 
[0060] 

S a ?H°c f r mP T d rf, heat e ed diSS0 ' Ved ™ 10 8 0f glycerol monooleate (MG)) at 80°C (solution. A). 

^ 0'C a d" the T *lf I" 00 " 10 3nd 84g ° f WhitC VaSeline which were Seated and dissolved 
at 80 C, and then, .t was stirred for 10 minutes, and was mixed while was cooled to room temperature. 

[0061] 

EXAMPLE 10 

below COmPOUnd flI) 0intn,ent ^ inVenti ° n WaS adjUSt ' d by Using com P° ne nts and method explained 
[0062] 

1 g of compound (II) was heated and dissolved in 5 g of 1,3-butane diol at 70°C (solution A). While on 
Ae other hand 3 g of stearic acid, 0.5 g of stearyl alcohol, 0.5 g of honey bee wax, 3 g of glycero" 
underTo^' ' 8 ° f "^l 0 ', 0 ? g of "bacate, and 86.25 g of white Vaseline were dissolved 

under 70 C heat homogeneously (solution B). Then, while said solution B was stirred under 60°C heating 

olution A was added, and was stirred for 10 minutes, and it was mixed while was cooled to room' 
temperature. 
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[0063] 

EXAMPLE 1 1 

^compound (II) ointment by this invention was adjusted by using components and method explained 
[0064] 

lg of compound (II) was dissolved in mixed solution of 5 g of sorbitan monolaurate (SP-20) and 2 e of 
crotamiton which were heated at WC. Said solution A was added to 87 g of white Vaseline that was 
heated and d.ssolved at 80°C; and this was stirred for 10 minutes, and it was mixed while was cooled to 
room temperature. 

[0065] 

EXAMPLE 12 

beIow COmPOUnd Cream ^ inVemi ° n ^ adjUStCd by USing com P° nents and method explained 
[0066] 

1 g of compound (II) was dissolved in 10 g of isostearate that was heated to 80°C; and then, 2 g of benzyl 
akrtol 2.2 g of cetyl alcohol, 3.1 , of stearyl alcohol, 2.55 , of polysorbate 60, and 0.45 go £XS 
monosteame were added at 80°C to dissolve by stirring (solution A). While on the one hand, 2 g of 
glycerol, 0.2 g of methyl Parabens , 0.02 g of propyl Paragens, and 76.48g of refined water were dissolved 
and was mixed homogeneously at 80»C (solution B). Solution A and solution B were heated to nearly the 
sarne temperature (75 C) , and solution B was added to the solution A, and was mixed for 10 minutes in a 
Acc Homogemzer (AM,) (made by Nihon Seiki Mfg.) (12000 rpm). Then, it was mixed at low rotation 
wnile was cooled with water. 

[0067] 

EXAMPLE 13 

^ l%compound (II) lotion by this invention was adjusted by using components and method explained 
[0068] 

1 g °f compound (II) was dissolved in 69g of 1,3-butane diol heated to 70°C, and 30 g of purified water 
was added, and was stirred. 

[0069] 

EXAMPLE 14 

^compound (II) lotion by this invention was adjusted by using components and method explained 
[0070] 

1 g °f compound dD was dissolved in 49 g of 1,3-butane diol heated to 70°C, and 50 g of purified water 
was added, and was stirred. 

[0071] 

EXAMPLE 15 

J%compound (II) lotion by this invention was adjusted by using components and method explained 
[0072] 

1 g of compound (II) was dissolved in 10 g of sorbitan monolaurate (SP-20) heated to 70°C, and 89g of 
liquid paraffin was added, and this was stin-ed. 
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[007J] 

COMPARATIVE EXAMPLE 1 

Jt% ^compound (II) ointment by this invention was adjusted by using components and method explained 

[0074] N 

' S l C 7 t P °^ d T hCated 3,1(1 sus P ended in 10 § of migliol at 80"C (solution A). Said solution A 
was added to 89g of white Vaseline that was heated and dissolved at 80<>C; and this was stirred for 10 
minutes, and it was mixed while was cooled to room temperature. 

[0075] 

Skin absorption test and pharmacological tests on the ointments of this invention are explained below. 
[0076] 

INTERFERON INDUCTION ACTIVITY 

Human interferon -a measuring kit (by Otsuka Seiyaku) and human interferon-y measuring kit 
(B.oSource International) were used on the compound (II) to determine IFN quantity by ELISA method to 
confirm high interferon induction activity. 

[0077] 

SKIN ABSORPTION 
(1) TEST METHOD 

4 weeks old hairless mice (male) were purchased from Nihon Clear K.K. [transliteration] to be used for 
experiments after 1 week of acclimation period. 

[0078] 

Transdermal absorption experiment was conducted in accordance with the method by Tomohiro INMA 
(Pharmacology Vol. 55 (2), 122 - 126, 1955). 

[0079] 

Back skin of the mice was cut out in an intact skin state, and this was attached to vertical 2 cell tvpe 
membrane transmission experiment device (VIDREZX). The ointments (300 mg) adjusted in the example 

pmT-m- . I C ° m - ^ ^T?! e 1 were p,aced on d0n0r ce " skin > ™ d rece P tor ce » wa * fi»ed with 
PBS that includes ^penicillin (50L/ml) and streptomycin (50 pg/ml). Receptor solution was held at set 

ZSZT? l t0 c ° nd t ^ t t 5 ansmlssion experiment. 100 un sampling was taken from the samples with 
time to determine drag by HPLC. 

[0080] 

Skin permeation speed of the drug was sought by the results given above. 
[0081] 

(2) RESULTS 

^ra"aL^tio T n ab ' e * * ^ ' ** ^ « to Sh ° W eX « llent 

[0082] 

[TABLE 3] Transmission of drugs through skin 

administered drug intact skin, compound (I) permeation speed (ug/cmVhr) 

example 2 0.478 
example 8 0 .450 
comparative example 1 0.032 
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[0083] 

CONTROLLING ACTION ON SKIN EOSINOPHILE INFILTRATION 

of mo^e skin"' 0 " ° f e ° Sin ° phile infiltration of *is drug is studied by using eosinophile infiltration model 
[0084] 

(I) TEST METHOD 

1 . METHOD OF RAISING ANIMALS 

fi W Jt!ft Ba] t ,C ^ iCe (ma ' e) WCre PUrChaSed fr0m Nih0n C,ear K K -; ™ d after *ey were acclimated 

(8 00 20 OmVatTh ^ T^T"? ^ "* """^ 5 ° ±10% C ° nditi ° n W™**™ time 
(8.0 20.00)), and they were subjected to the experiment. Experiments were conducted all under fasting- 

and during expenments after administration of to-be tested samples, water and feed were provided freely 
(weight during experiment: 18 to 32g}. y ' 

[0085] 

2. SENSITIVITY AND TRIGGER 

To mite extract -Dp equivalent to 10 mf protein quantity (Cosmobio), 3.8 ml RO water, and 1.2 ml of 
uoton.c sodium chloride solution were added to adjust a solution (original solution) with 2 mg/ml protein 
m« ' h ?Mn n S ° lut,0n , was ad j usted with isotonic sodium chloride solution to give 500 ug /ml protein 
mass and 1/40 capacity whooping cough bacterium solution was added to give a sensitized solution 
Sensitization was conducted by administering this solution 200 ul transdermal^ at the neck part of mice 
by usmg Myjector (made by Terumo Co.). This sensitization was conducted total of 3 times including 
initial sensitization and every 7 days. '»«<«B 

[0086] 

Trigger was conducted by administering 50 ul of mite antigen solution that was adjusted to 200ue/ml 
protem concentration with isotonic sodium chloride solution after 21 days since initial sensitization to the 
back skin by usmg Myjector (made by Terumo Co.). 

[0087] 

3 COLLECTION OF SKIN AND OBSERVATION OF PATHOLOGICAL SAMPLES 
After 48 hours of trigger, mouse was destroyed by dislocating cervical part of spinal cord to peel out back 
fo™Ir° ? SqUarC CentCred 3t marked P ° nion - T1,us collected skin wa * P^ced in 10% neutral 

teZ«m~ U \ T (U , S ', nS 15 f Cen,rift,Sal *** made by Comin 8> 10 leave disturbed at room 
™?T^K r u n ' ? y t0 f,X ' ThUS f,Xed Skin was P^d as paraffin cut piece by an ordinary 

of Tn 'sali' 5 ^ SUbJ r tCd T ttrans,iteration l dye <«" °« was conducted at *vo location at center 
of skm sample m perpendicular direction to body axis, and 2 mm above head side ). Observation of 

cm of onrStpTece' ^ miCr ° SCOpe (4 °° X ma 8 nif5cation ) to "lculate eosinophile per 1 

[0088] 

Control by drug (testing compound) was calculated with an equation shown below. 

[0089] 
[formula 1) 

number of eosinophile of base administered group - number of eosinophile of to-be tested 
control rate (»/.) = compound administered group 

" * — ~* x 100 

number of eosinophile of base administered group 
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[0090] 

4. ADJUSTMENT OF EACH TESTING DRUG 

?nTo n ninL e Z P rl! S 3 r 5 d . additi ° n > 45 an CXternal P re P aration of betamethasone valerate 

, 0. 12 /o of Imderone [transl.terat.on] V ointment (made by Shionogi Pharmaceutical) was used as it was. 

[0091] 

5. ADMINISTRATION METHOD OF DRUGS 
Transdermal administration (Occlusive dressing technique (ODT)) 

the Z bv aS u r o Stheti f ed Wi V ther; C6nter ° f back Part was shaved m such «— so not to damage 
tt hack nan h " ^ ™ ap P ,ied t0 ** P ortJon «■ ■ trigger portion of 

quaere LTn ? °''- baSema 8 ic marker " C °*'"8 of drug (testing compound) was conducted 3 cm 

Ze lenf/r tit t * 1,16 ^ POrti ° n ** " * e Center of * e back and 2 cm 

lid T 8 ^ P ° n,0n ^ tn8ger - In additi0n » a Polyethylene made non-transpaJent sheet was 

Sir -sisaLrjwT ? xed with a stretch ^ (made by johns ° n * joh »- 

MtuiCAL INC.. Elascotine [transliteration]). Contrast group was coated only with a base. 
[0092] 

dal d s m fr^ 0 H n d ° Sage , WaS SCt t0 5 ? P er one animal; and administration schedule was set for 1 

days from the day prior to trigger as shown below. 

[0093] 

^two days before trigger - trigger date (immediately after trigger )-, next day of trigger (total of 3 
(2) RESULTS 

alain* t^lT^ ^ ° f "* teSting *"* of 012 % betamethasone valerate of examples 3 - 5 
^.^ smo ^f^^n by mite triggered mouse skin. Ointments of the examples 3 and 4 

So TaWeT C * ^ "™ ^ * ** ° f be * me **one valerate ointment (steroid) 

[0094] 

almfn^dd^* 1 ' 118 ? gainst u mile m0USe skin eosi "ophile infiltration reaction 

adtLSn X eXamP ' enUmber nu ^-f eosinophil (pieces/cm) controlling rate « 
non-sensitized animal 

non-trigger 3 12 0 ^ Q 

sensitized animal 
mite- trigger 

base ointment 8 11 14 3 ±155 1 

exam P| e3 » 316.9 ± 110.2 71 * 6 

exam P ,e4 8 170.0± 33.2 »4 7 

! xam P Ie5 7 542.7± 165.9 5,3 

betamethasone valerate 



88.5 



ointment 8 128.6± 40.3 

note: numbers of eosinophile after 2 days to trigger are shown with mean ± S.E. of each group. 
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[0095] 

[EFFECTS OF THIS INVENTION] 

tht^^nS p d H ab0 ^' I*'™ 1 Preparati0n can be obtaine d by this invention. The amide derivative 
hat ,s included m this drug shows a strong interferon (a,y) inducing action; and it is particularly useful for 
treatment of atop.c demands through the controlling effects against skin eosinophil infiltration 



Translation requested by: Auber Staniec, OIPC 
Translation by: Mie N. Arntson, 512-331-7167 



16 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: \ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



THIS PAGE BLANK (uspto 



